In the southern German city of Tübingen, a 'city of short distances' planning model has been applied to try to reduce the need to travel through the co-location of employment space with housing -a style of compact city planning reportedly influenced by Jane Jacobs' principles for urban vitality. However, until now the impact of this mixed land use model on work travel patterns has not been systematically researched. This paper reports on empirical research that has explored the implications of the model for employing organisations and employees, through qualitative key actor interviews and quantitative data obtained by surveys of employees in short distance neighbourhoods and those in two control neighbourhoods. The findings show that short distance planning appears to reduce work travel distances and encourage sustainable travel patterns of work travel, although the role of residential self-selection in producing these patterns remains unclear in this preliminary study.
Introduction
Over 25 years have now elapsed since the first assessment report of the Intergovernmental Panel on Climate Change (IPCC) declared with high certainty that: emissions resulting from human activities are substantially increasing the atmospheric concentrations of the greenhouse gases carbon dioxide, methane, chlorofluorocarbons (CFCs) and nitrous oxide. These increases will enhance the greenhouse effect, resulting on average in an additional warming of the Earth's surface. Houghton et al (1990: xi) Over this period, the contribution of transport to global greenhouse gas emissions has increased substantially across most countries, and now account for approximately 14% of greenhouse emissions worldwide (Pachauri et al, 2014) and for a quarter of emissions in Europe and the United States (EPA, 2016; European Commission, 2016) . Much of this increase can be attributed to an increase in personal mobility and particularly in a road transport sector which has become responsible for over two thirds of transport emissions in Europe (European Commission, 2016 ). Cheap energy production over the late twentieth and early twenty-first centuries has allowed lifestyles and livelihoods to become organised on the assumption of sustained levels of mobility, with lock-in to this high energy system physically created by a combination of low density urban sprawl, road infrastructure and the separation of land uses. Low urban density in particular has become a proxy for urban unsustainability over the course of the three decades since Newman and Kenworthy (1989) presented an inverse correlation between the urban density of cities across the world and gasoline consumption -a metric strongly influenced by road travel.
An ensuing debate has tended to focus on the mechanics of this apparent relationship between urban density and travel and attendant directions of causality. Crucial uncertainties remain over the extent to which urban density is, by itself, a sufficient ingredient for reducing automobile use and encouraging greater use of physical and public transport modes (Melia et al, 2011) . Indeed, fundamental issues remain over the representation of urban density and the extent to which complexities in urban form are taken into account (Banister, 2005) , the relative influence of built environment qualities and social factors such as politics and social attitudes over transport provision and travel behaviour (Mees 2010 ) and the viability of high density development in future policy (Neuman, 2005; Howley et al, 2009 ).
In Germany, the urban compaction discussion has tended to emphasise urban structure as a critical factor in creating sustainable travel patterns rather than density alone. Der Stadt der kurzen wegen -the 'city of short distances' -(or the shorthand kurze wege -short ways, which is often used) concept encapsulates this policy emphasis on creating urban structures that encourage public transport or non-motorised travel.
By way of illustration, a 1989 meeting of the Council of German Cities urged municipal authorities to:
[adopt] a policy of short ways in urban planning, [to reduce] the distance between living, working, [...] so as to avoid motor vehicle traffic and at the same time increase the attractiveness of public transport, the bicycle and pedestrian usage. Wegener, 1994: 9 Across cities of Southern Germany, planners created locally nuanced short distance planning neighbourhood quarters the short distances concept emphasises mixed primary land use frameworks in response to their specific geographical context. In Freiburg for example, retail planning forms a core aspect of the short distances concept across the city. In Tübingen's new neighbourhood quarters the short distances concept emphasies mixed primary land use functions through the co-location of residential and employment uses; the manifestation of 1 Jane Jacobs' core principle for urban vitality as set out in her 1961 classic text Death and Life of Great America Cities (published in German in 1963) . Andreas Feldtkeller, who served as chief planner of Tübingen's new development areas recently reflected on Jacobs' influence, commenting that:
Very soon after my studies in architecture in the 1950s in Stuttgart and Berlin, the trend I noticed in planning [was] to neglect or entirely disregard important structural features of the city, which affect people's daily lives. My attitude was reflected in two books, both of which were published in 1963. Jane Jacobs' 'Death and Life of Great American Cities' [German translation] and Ludwig Hilberseimers' 'Entfaltung einer Planungsidee' ['Development of a Planning Idea'] which together presented a discussion typical of the time, of the balancing act between the conventional compact city and the more loosely structured planning approach. Feldtkeller, 2012: 11-12 Feldtkeller identified in Jacobs' work a prescient framework for sustainable city planning, based on the following four essential ingredients for 'exuberant diversity ' (1990: 150-151 ):
1.
A district and constituent parts must serve more than one primary function;
2. Most blocks must be short and with frequent corners;
3.
A mix of building ages that will provide some cheaper rents;
4. There must be a sufficiently dense concentration of people;
Of these four factors, Jacobs regarded the mix of primary functions -the integration of workplaces in a predominantly residential district as essential for creating a 'time-balance' of activity from workers during the weekdays and residents to sustain local businesses and the secondary diversity of retail, noting that:
In city districts that are predominantly or heavily residential, the more complexity and variety of primary uses that can be cultivated the better... the chief chessman that is needed in these districts is work.
(ibid: 174)
These principles, and notably the foundational concept of mixed primary functions, have been most distinctly applied in Tübingen's newly completed areas of the city's southern fringe or Südstadt urban extension. The leap from downtown New York to provincial Germany may appear both formidable and ironic -in view of the title of Jacobs' work, yet the principles set out are foundational for the operation of the short distances concept. This research seeks to determine the extent to which commuter travel has been affected by their application within a new urban extension to a small German city.
The city of short distances model
Tübingen is often eclipsed by Freiburg as a case study example of short distance planning (Hamiduddin, 2015a; Buehler and Pucher, 2011) , where this guiding planning concept has been applied in the two well known new urban quarters of Vauban and Rieselfeld. In these quarters a combination of land use planning and urban structure have attempted to reduce travel need through the integration of community facilities, employment and retail. The latter forms a particularly distinctive element of short distance planning across Freiburg, where an 800sqm upper limit on retail store footprint, and an outright ban on out-of-town retail stores (with exemptions for those selling 'bulky goods' such as furniture or home improvement materials) sought to reduce travel distances by decentralising and distributing retail stores into each neighbourhood (Buehler and Pucher, 2011) . This pattern of dispersion to reduce travel distance has potentially important social as well as environmental implications, in terms of equality of access and opportunity to facilities and amenities, by reducing the need for costly travel -particularly by automobile (Hamiduddin, 2015b) .
In Tübingen, short distance planning formed a central theme for the Südstadt scheme. In the 1993 masterplan Andreas Feldtkeller declared that this 'mixed-use urban area with high density is also to be a "city of short distances' (City of Tübingen, 1993) . In this particular scheme the term 'mixed use' means the concentration of employment generating land uses with residential development, with focal points created on the two former military areas of Loretto and the Französich Viertel (French Quarter). The 1993 Südstadt masterplan established an overall target for the creation of a 1:1 ratio of new jobs created per new homes constructed, with this 1:1 ratio applied specifically at Loretto and a more modest 0.4 target applied at the more suburban French Quarter site. These objectives were ambitious given that Freiburg achieved more modest ratios of 0.25 and 0.27 at Vauban and Rieselfeld. (Hamiduddin, 2015a ). Feldtkeller's vision was to create a diversity of small-scale employment, ranging from pre-industrial style artisan workshops, postindustrial service sector practices, and small-scale manufacturing units. The key to achieving this was a planning ordinance requiring all residential buildings to include non-residential uses in the ground floor units adjacent to streets and public spaces. Several of these manufacturing operations are located within the lower floors of residential buildings, a most symbolic reversal of zonal planning that modern clean and quiet production methods were able to permit. Though distinctive in its attempt to incubate a strong local economy through production, Tübingen's Südstadt was one of several schemes established across Germany and Switzerland in the early-to-mid 1990s to attempt to create employment focussed mixed-use development on urban brownfield land (Feldtkeller, 2001) . Other examples included Berlin's Viktoria Quartier, Zürich West and Essen's Weststadt. In Tübingen, the aspiration was to create an authentic new 'piece of the city' (Feldtkeller, 2015:16) that would integrate and function as an integral part of a wider urban system, based on the medieval urban core. This broad ambition was to be operationalized through five key structuring elements set out in the masterplan (Betz, 2011; City of Tübingen, 2012a) , and it is notable how the following principles appear to correlate with Jacobs' four essential ingredients:
1. Block style urban structure 2. Integration of small scale mixed-uses 3. High density and integration of old buildings into the development 4. Attractive public space and car-reduced traffic concept 5. Self-build method of residential development Elements one and two recall the primary functions and short blocks that Jacobs identified as two key ingredients for urban vitality, while four prioritises social interaction within each neighbourhood, by achieving a secure environment through good natural surveillance and opportunities for casual social encounters. Element three responds to Jacobs' requirement for a range of building ages, to provide both diversity in tenures and affordability, and also -in the specific context of the Südstadt -to create a sense of place identity and historic continuity through an interesting mix of old and new architecture. The mode of building construction, as set out in the fifth element, is Tübingen's own unique ingredient regarded both as an integral 1 aspect of place-making and a means for housing affordability. Group self-build or
Baugruppen have been encouraged as the prevalent means for new housing production in Loretto and the French Quarter, achieving a visual complexity through a mix of individual building styles and characteristics chosen by the occupants of each under a permissive design framework set out in the masterplan. The resulting structured informality in building style, coupled with the permeable pedestrianoriented layout of the scheme recalls Tübingen's historic altstadt.
The main task of this research has been to try to identify the main travel outcomes from the tight integration of land uses created, to address the key question: has the emphasis on mixing housing and employment in Loretto and the French Quarter created more sustainable commuting patterns, including a reduction in commuting distances and higher levels of walking and cycling? The research has not set out to perform a full dissection of the model to identify causality of travel outcomes in relation to particular variables, but to investigate the economic viability of the short distances model for employers, travel implications for employees and indications of other social effects associated with travel reduction. This section explores the feasibility and desirability of employee-employment proximity by land use integration in relation to three different groups. The first is the perspective of employing organisations and how the quest for co-location may have an intrinsic bearing on the viability of that organisation. The second is the external perspective of employees, customers, suppliers and visitors requiring access to an organisation from outside, while the third group are the employees themselves, and the wider social implications that distance reduction may bring to bear on this group. Two distinctive mechanisms may be identified for travel reduction among residents as a result of the mixing of primary land use functions. The first can be described as primary reduction in commuting travel as a direct consequence of the colocation of employee with workplace, while the other can be described as the secondary reduction that relates to the reduction in travel from home to retail stores, cafes, bars and other enterprises described by Jacobs as 'secondary diversity'. The latter stems from the mix of different primary functions in an area that creates customer footfall at different times, such that it permits vibrant secondary diversity to be sustained with the effect that residents who work well away from their home can experienced reduced travel in other areas of life, although this effect may be subdued by trip-chains or activities added to a work commute (dropping children at school en route to work for example) or activities undertaken near their workplace (shopping or seeing friends at lunchtime for example).
Employing organisations
In relation to the three different theoretical perspectives outlined above, the first group to consider are the employing organisations whose long-term economic health and sustainability are essential drivers of locational decision-making. It is not immediately clear which type of businesses and organisations would be most suited to fine grain mixed-use planning and how the tight integration within a largely residential setting could affect long-term needs including evolution and physical expansion. Offices and factories are cited by Jacobs as primary uses that are suitable for mixing with residential development, maintaining high levels of 1 continuous activity rather than 'dormitories' devoid of life during the working day. Jacobs illustrates her argument with reference to smaller scale workplaces that can fit comfortably within the neighbourhood setting, amidst dwellings and other uses, and without unduly disrupting the permeability of local urban structure. This is a co-location model that creates a 'time spread' of users that support secondary diversity and, in sum, creates a self-reinforcing activity 'hive'. Jacobs described these areas as 'incubators' of activity (1990:165) , where success often breeds further success (1990:167). Start-ups and small enterprises are signifiers of incubation and dynamism. Yet there remain questions firstly over whether these start-ups and smaller organisations have the necessary physical space to up-scale within the neighbourhood setting, or whether they can access the necessary workforce skills to expand within the available labour pool.
Physical setting and access to workforce skills are key factors that affect business location across different sectors. Heavy industry and manufacturing, traditionally focus on economic climate, productivity, transportation, land availability and development costs (Hekman, 1982) , while the high tech and knowledge-based sectors tend to prioritise the availability of skilled personnel, the ambiance and lifestyle of an area, and the personal preferences of the owner (Galbraith, 1985) . Although a diverse range of employment is available within the Loretto and French Quarters areas, small organisations and businesses are particularly well represented. These organisations tend to emphasise employee flexibility and 'softer' factors including lifestyle and job satisfaction alongside financial factors including growth (Walker and Brown, 2004) . Childcare and family arrangements can also be an important motivation for small business owners. As Walker and Brown (2004:587) note:
Often, being able to structure their working arrangements in order to free up time was an important feature of being the owner of a [small] business. This allowed them to do personal activities such as mind their young child so their partner could continue their career or go for a long lunch, without having to explain their actions to anyone. These aspects of flexibility are generally not available in large organisations.
In relation to the workplace itself, Jacobs regarded a mix of different building ages as being vital for creating affordable premises for start-ups and smaller businesses in cheaper older buildings whose capital costs no longer needed to be covered, while established or larger enterprises could benefit from a more tailored, modern workplace environment. The Loretto and French Quarter areas both include a mix of old workshop buildings and new-build mixed-use buildings, providing a spectrum of workplace accommodation that conform both to the spirit and letter of Jacobs' logic, albeit primarily as a means to contribute to place identity. Although the quieter and low polluting nature of smaller craft and manufacturing production processes now make many compatible neighbours to residential dwellings, some are not and many require access by goods vehicles that can be potentially problematic and undesirable in the residential environment. There may also be long-term issues over the potential for an organisation to grow within a particular locality. It is a quite usual for an organisation to a strategic relocation to expand or develop, but in this case a dilemma could be reached between in situ stagnation or losing the benefits associated with co-location.
Inward Access
The second aspect concerns wider geographical access of a locality for employees, customers and visitors, and also for the inward and outward movement of materials and goods, given the broad aim of compact city planning to minimise automobile movements. There is particular scope for tension between the needs of local residents and employing organisations if there are significant levels of inward commuting by car. In any case, achieving a balance between residents and employment is unlikely to be achievable, and particularly for households with multiple incomes or parity between wage earners, particularly in more skilled professions.
It would therefore be quite usual for employees to be drawn from a wider catchment or travel to work (TTW) area whose daily commute requirements may feasibly be met by public transport in large urban areas. In the case of a small city set in a largely rural region in the case of Tübingen, the private car may provide the only practical commuting option from the outlying TTW, and with it the potential for generating considerable levels of external traffic into a neighbourhood setting. Without careful consideration, physical measures introduced to mitigate the objective dangers and disruption from traffic will alter the characteristics of a place, particularly by turning streets away from social spaces and into areas designed to optimise the throughput of traffic. For productive industries, the movement of freight vehicles to deliver materials and collect finished goods superimposes additional challenges that now seem to have been oddly overlooked by Jacobs in her examination of employment primary uses and traffic.
In reality however, a number of design measures have sought to avoid or mitigate the potential conflict between incoming road traffic and local residents at the French Quarter. Car parking has been strategically placed around the perimeter of site, with most convenient access by way of boundary roads around the western and southern edge of the site (Fig.2) to minimise traffic within the inner core, where car parking is largely limited to expensive, on-street visitor parking bays. The small industrial units within the site are most easily accessed via the same boundary roads, to prevent the blight caused by heavy goods vehicles.
Fig.2 French Quarter site layout

Employees
A third and final area of uncertainty concerns the desirability for employees of living close to the workplace. In terms of workplace access, co-location may be particularly helpful for parents balancing work with childcare responsibilities because childcare and education facilities tend to be located close to large residential developments. Moreover, the combination of close spatial proximity between home, workplace and childcare / education facilities, plus the potential for greater flexibility in working arrangements that smaller employers tend to permit could combine powerfully to reduce the barrier that childcare can present as a barrier to employment (Chevalier & Vitanen, 2002) . The literature suggests a strong likelihood of demographic skewing through residential self-selection (Cao et al, 2009; Bohte et al, 2010 , Hamiduddin, 2015a because families (particularly those with younger children) are drawn to neighbourhoods that offer spatial proximity between home, workplace and community facilities, and an objectively safer low car neighbourhood environment.
It is also possible that constrained lifestyle geography may also create a sense of claustrophobia or an unmet travel need that may manifest itself through the displacement of work to leisure travel. The latter effect may be linked to fixed travel time budget theories in which it is proposed that travel 'saved' in one realm of life may be 'spent' in another as Holden and Linnerud (2011) depict in their 'troublesome leisure travel' thesis. Using travel data from Oslo, the authors indicating an inverse correlation between residents dwelling in compact inner city districts with short day-to-day commuting distances and compact lifestyle geographies and long-distance leisure travel. The authors suggest Travel Time Budget theory (Mokhtarian and Chen, 2004) as an explanation for this pattern and leisure travel as a 'coping mechanism' for compact urban living -in effect a 'release valve' to the cumulative claustrophobia of dense urban living. To date, evidence of fixed travel time expenditure has been identified only at the higher order aggregation of national travel data (Metz, 2008) , while disaggregation of available data shows significant variances of travel, perhaps 1 indicating that travel time tolerances and preferences differ between individuals or groups.
The Empirical Research
Two batches of primary qualitative and quantitative data were collected to address each of the three research sub-questions, investigating in turn the viability and effects of short distance planning for employers, the effects on employee travel, and the wider social effects of co-location. The first batch of data consisted of qualitative material obtained from five semi-structured interviews that sought to cover the multiple perspectives including intended outcomes of the short distances model from a local planning perspective, outcomes an employer point of view, and employee insights to supplement a batch of questionnaire survey data. The interviewees consisted of: (i) a male retired planner responsible for the original Südstadt plan, (ii) a male planner now responsible for Südstadt development, (iii) a male owner of a medium-sized manufacturing company located in the French Quarter, (iv) a female office manager for a large German NGO, and (v) a female self-employed media agent. All interviewees were comfortable to conduct the interviews in English, although translation assistance available for interviews iii to v.
The second batch of material consisted of questionnaire survey data which compared samples of employees from the Loretto and French Quarter neighbourhoods of the Südstadt district -together described as the 'short distance cluster' against a control sample of employees located in the Lustnau and Derendingen districts of outer Tübingen (Fig.3) -the 'control cluster'. By including two neighbourhoods within each of the two data batches allowed a larger data sample to be collected and a more representative cross section of urban layout, housing types and tenures, and spatial proximity to non-residential uses to be included within each of the two clusters. Potentially sensitive personal information including income and age were not included on the questionnaire survey as they were not deemed to be necessary and may have prejudiced the overall response rate.
Fig.3 Map showing research localities
Case Study Sites
The Loretto and the French Quarter areas form keystone schemes of the Südstadt southern fringe development, a 65 hectare urban extension begun in the late 1990s that is now home to over 6000 residents.
Loretto is the smaller and more urban of the two schemes -with 900 residents and an estimated 500 employees (City of Tübingen, 2013) -formed around the Loretto Platz (the parade square of the former military barracks) approximately 1.5km from the city centre (Fig.1) . The larger French Quarter scheme is located on the southeasterly fringe of the city approximately 3km from the city centre with 2350 residents and approximately 700 jobs (City of Tübingen, 2013) -up from the original target of 500 jobs due to the recent expansion of several employing organisations. Both schemes have district level retail and services on offer, including a secondary school at Loretto, together with small-scale offices, studios and manufacturing units. The two schemes jointly have approximately 3250 residents in 1400 homes, and provide 1200 jobs, representing 4% of Tübingen's population and 3% of all jobs, with an overall homesjobs ratio of almost 0.9.
The two control neighbourhoods of Lustnau and Derendingen are long-established districts of the city that developed as entirely separate settlements until incorporation into the city in 1934. Derendingen which is located close to Loretto approximately 2km from the city centre has an overall population of nearly 7000 inhabitants but 1800 residents live within the central part of the district (City of Tübingen, 2015) adjacent to the civic centre. Employing organisations include the typical range of district-level retail and services. Lustnau, which is located 3km east of the city centre is similar in character to Derendingen although outlying neighbourhoods give this municipality a larger overall population of just over 10000 inhabitants, of which 3000 live within the central area. Derendingen and Lustnau are both characterised by suburban style family housing, small retailers in and around each civic centre and a handful of larger employers such as small manufacturers, schools and care homes. Detailed employment data is not available for these districts.
Short Distance Cluster
Loretto + French Quarters
Control Cluster
Lustnau + Derendingen Historic outlying settlements that became incorporated into the city in 1934. Both retain strong independent identities and facilities.
Table 1: Survey site characteristics
Employee Questionnaire Survey
Approximately three quarters of respondents completed the questionnaire by drop-off and collection at a later time, while the remaining quarter completed it through structured interviews with the surveyors, who were native German speakers. The composition of survey respondents is given later in table 4. The sample size differences between Loretto / French Quarter (n =154) and Control cluster (n = 93) reflects the number of employing organisations located in each district.
In order to investigate the effects of short distance planning on employee travel and social habits, the questionnaire asked employees about their work travel patterns and leisure time activities and social relations within their neighbourhood, as well as a typical set of background factors to compare the profile of respondents, which are shown below in table 2. The control sample indicates pronounced gender influences in employment structure, whereby a greater proportion of part-time employment and a lower proportion of employees deemed to be the primary earner the household appear to be linked to a greater proportion of female employees -a pattern substantiated in further analysis of the data. It might be assumed that this pattern would be influenced by traditional gendered roles in relation to childcare and the family, even though the proportion of under 18 year olds is appreciably lower in the Control Cluster (15.6%) than in the Short Distance Cluster (19.7%), and similar to the average for the city (14.6%) (City of Tübingen, 2012b). One potential effect of short distances planning, in which work, home and childcare facilities are located in close proximity, may be greater gender equality in terms of higher levels of full time work and primary earning among women with childcare responsibilities. Certainly, the data indicates that this might be the case although it cannot be conclusively proven from this limited data set. 
Findings
This section addresses each of the three research concerns and attendant sub-questions in turn. Employee surveys across the two survey clusters provide headline data in relation to co-location and commuting patterns. At the Südstadt, 37% of survey respondents lived locally within the district -compared to 23% in the control cluster (Table 3) . As the survey was conducted among employees rather than households, it should not automatically be concluded that these patterns would necessarily be consistent across the resident populations of each neighbourhood. It is also not clear whether the greater level of work-housing co-location among short distance cluster employees reflects the greater significance of this factor in overall lifestyle choice. However, the greater proportion of co-location among short distance cluster employees also helps to explain the slightly shorter overall average commuting time of 19.3 minutes, compared to 21.1 in the control cluster sample. 
Category
Effects of short-distance planning for employers
In general terms, the experience of locating a business or organisation within a largely residential locality was found to have been a broadly positive one, the necessary conditions of appropriate workforce, supporting activities and appropriate premises broadly having been met. The critical issue of jobs-skills balance seems to have been negated by an employment structure in which workforce skill is inversely related to the size of organisation. Specialist organisations such as knowledge-based consultancies, agencies or medical practices tend to be very small -often a proprietor operating alone or with one or two employees.
Larger organisations in the short distance cluster tended to have a less skilled workforce. Interviews conducted with two employers based in the Südstadt [male company owner and female head of bureau]
suggested that co-location here works only with very small businesses -typically start-ups and the selfemployed attracted to the relatively small work premises at the ground floor of each residential building, and those requiring only the small number of specialist staff who are likely to be found within a relatively limited local catchment. The survey data also indicated that the greater majority of respondents were from small organisations with fewer than five employees. The short distance cluster's high level of co-location, mix of primary business and organisational employment, and rich secondary diversity of retail and services indicates strong mutual support provided through time balance of footfall in the district.
The allocation of suitable employment and commercial space has been slightly problematic in Loretto and the French Quarter. Three interviewees [male company owner, male current planner, female head of bureau]
thought that the utilisation of non-residential ground floor space required by the original planning ordinances had reached its peak level in the Südstadt a few years previously. The initial over-supply of nonresidential space has led to long-term vacancies and some ground floor units have never been occupied.
The protective ordinances have therefore been rescinded in some buildings to allow the conversion of these premisesinto residential quarters. Such relaxations have been building specific and have had not amounted to a policy change that has had wider land use impacts. Further issues of workspace adaptability and the ability to meet the needs of business growth were identified in the case of a medium sized manufacturing company located centrally within the French Quarter. This particular company was able to expand its operations by acquiring a second workshop premises across the street from the original site -a compromise made practical because of the close proximity of the two sites, but potentially a more expensive choice in the long term, compared to relocating to a single site. In this particular case the company owner is a strong supporter of the city of short distances concept, having located his business from a village to the French Quarter to enable him and the majority of his workforce to live close to their workplace. The company is effectively locked-in to its locality in a manner reminiscent of an earlier company town or village.
Relocation of any distance out of the quarter would cause significant disruption for a workforce assembled largely on the principle of proximity, on the other hand, remaining in-situ brings its own risks, including potential stagnation or higher overheads from sub-optimal workspace.
The spatial and temporal overlapping and overlaying of employment, domestic and social spheres that colocation entails is scarcely a new phenomenon, but it does present a departure away from the trend of greater lifestyle dispersion that transportation has facilitated since the Industrial Revolution. Spatial integration requires social re-integration and the compaction of relationships that can be viewed as both an enriching and claustrophobic experience -offering comfort but also fewer options to escape awkwardness. Uncomfortable situations can arise if relations between employer and employee become strained or the duty felt by an employer to provide work if approached by a neighbour, for example, or, conversely, if there are pressing domestic issues. However, these potentially negative concerns should not be overstated. In smaller organisations, employee and employer will often quickly recognise if their relationship is not working. This is largely because workforce relations in small businesses tend to be more personal and open:
It is normally a mutual feeling [...] normally we don't have this problem, but for other employers I can imagine that it is better to have employees that come from far out -it is easier. But normally for small companies often your colleagues are your friends and you are used to having this problem.
[male company owner]
Although the application of short distance planning can create a compaction of life geography and social relations, greater propinquity -the shared occupation of time and space by several individuals -can counteract time-savings in travel. In fact, the density of social interactions can make for a very slow journey around the neighbourhood, or -in the case of one interviewee [male company owner] -even across the street from home to workshop:
When your distances are short, there are probabilities that you will meet your neighbours [...] the ways are short -in kilometres -but not in time!
The integration of employment space in a largely residential setting can provide the necessary level of daytime economic activity that can directly sustain a diversity of retail outlets, cafés and other commercial spaces. These can in turn provide opportunities for neighbourhood social life and reduced distances between residents and retail. By contrast, it can be difficult to sustain a diverse local economy through evening and weekend economic activity alone. Both sets of employee data illustrate the potential contribution of employees to a local economy. In both cases, table 4 shows that two thirds of employees reported using local retail outlets occasionally or frequently, and an even greater proportion used cafés or restaurants close to the workplace, although the markedly lower (yet still high) proportion of frequent café and restaurant users within the short distance sample may be due to the greater level of co-location there, and the higher proportion of employees dining at home -at lunchtime, for example. 
Category
Access for incomers
Although the proportion of employees living in close proximity to the workplace is significantly higher in the short distance cluster than in the control cluster, the importance of the workplace in residential location was consistent for both sets of employees at approximately 70% (Fig. 4) , but was less important to a greater proportion of short distance cluster employees (18%) compared to those of the control cluster (12%).
Caution must be exercised in drawing firm conclusions from a limited data sample. A straightforward explanation for this finding is that workplace location is simply a lesser priority than others (for example, education and childcare facilities or housing affordability) in residential decision-making, however there was no clear pattern to suggest that co-location was a more important factor to those living within the short distance neighbourhoods, compared to those living outside.
Fig.4 Importance of workplace location in residential decision-making
A higher level of housing-work co-location among short distance cluster employees does reflect quite strongly in the modal share of commuter travel both in aggregate and when the data is disaggregated geographically. In aggregate, the car was the major mode of transport for 37% of short distance cluster employees, compared to 58% in the control cluster (Fig.5) . Similarly, aggregate levels of cycling and walking among Short distance cluster employees (49%) are double the level found within the control cluster sample (25%). 
Origin of Commuters Control Cluster
Short distance cluster Tübingen City The Region Local Neighbourhood 33% 39% 81% 65% 35% 7% Table 5 : Car-based work travel by employee origin
Social implications and neighbourhood life
The research considered the wider social effects of living and working within the neighbourhood by asking residents how frequently they typically socialised with their neighbours and how many evenings they spent outside of their neighbourhood in a typical week. The data analysis compared in aggregate all employees who lived and worked in the neighbourhood and all those that were not co-located, and the data was similarly divided for each neighbourhood (table 6) . Although sample size varied considerably across the different data sets, consistent patterns are evident across the data. These are evident across the background factors in relation to travel. Access to a private car was found to be virtually uniform across co-located and non-co-located employees, while amounts of time working at home (days per week) were also found to be consistently low between the data sets. The duration of time spent commuting varied in a manner consistent with proximity between home and workplace with a five-fold variation in commuting times between those who were co-located and those who were not. Table 6 Work and social travel patterns
In relation to travel time budget theory, the data did not indicate any displacement of travel -such as through increases in leisure time spent outside of the neighbourhood that may have been anticipated. In fact, the data suggested a slight yet consistent pattern of stronger social relations within the neighbourhood among the short distances sample and, in turn, a significantly greater amount of leisure time spent by these residents within their neighbourhood. Although these findings are indicative rather than conclusive, being based on narrow indicators rather than comprehensive audits of individual travel and activities, they do suggest that propinquity may have played a role in enhancing social relations -and with it, an attendant reduction in leisure travel. Less clear is the foundational role of residential self-selection in creating a neighbourhood community conducive to strong social relations, or in matching residents to a physical setting that suits their leisure time preferences.
Concluding Discussion
To explore the overall effects of short distances planning on work travel patterns, this exploratory research investigated the viability of the model for employing organisations, the effects on travel for incoming employees and visitors, and, finally, the work travel and social implications for employees resident close to their workplace.
Regarding the viability of the model for employees, the 37% of employees co-located close to their workplace in the Loretto and French quarters represents a considerable achievement and, in all likelihood, the upper boundary of practicability for a new edge-of-city development when the constraining effects of work-skills balance and residential location decision-making for multi-income households are considered.
Indeed, under the ordinary circumstances of de-coupled housing and employment markets, policies to encourage co-location would best suit smaller and lower skill industries or where the workforce requirements can easily be met within a local area. However, the self-build model of residential development that formed one of the key planning features of Loretto and the French Quarter may make the stability of employment structure difficult to maintain over the long term. This is because the original residents benefited from the substantial cost saving equivalent to the profit margin of a commercial developer (Hamiduddin and Daseking, 2014 ) that will not be passed onto subsequent purchasers, who pay the full market value. A significant shift towards a more affluent and older population -effectively a gentrification process -reported elsewhere (Tummers 2015) would inevitably reduce both the available pool of workers for manufacturing or productive industries and the recent graduates for the smaller knowledge-based start-ups that currently characterise the Loretto and French quarters.
With respect to employee travel patterns, the data showed pronounced differences in commuting patterns by distance and modal share between the short distance neighbourhoods and the control neighbourhoods, even though levels of car ownership were similar across each of the data subsets. Across all employees of the short distance cluster 37% used their car to commute compared with 54% in the control cluster. However when focusing on employees who both live and work in each of the clusters more pronounced differences emerged with only 7% of residents living within the short distance cluster travelled to work by car, compared with 35% in the control. Similarly 49% of respondents walked or cycled to work in the short distance neighbourhoods, compared to 25% in the control. These patterns substantiate overall patterns of transport modal share (Walter, 2011) . However, the data also found that the car-reduction measures implemented as part of the design of the Loretto and French Quarters caused dissatisfaction and perhaps some difficulty for those commuting into these quarters from the wider travel to work region by car. Given
Tübingen's small size, it is likely that a proportion of employees in many organisations would need to be drawn from the wider region, for many of whom the automobile would be the only viable commute option. Although the matter wasn't probed in detail, several interviewees indicated that businesses had similar access problems for visitors from the outside of the city. At the time of writing plans had been developed to improve rail connections between Tübingen city and the wider Neckar-Alb region to reduce car-based commuting into the city. This would probably improve access to Loretto and French Quarter in turn, although there are no plans to introduce new public transport connections to the main railway station at the present time.
Regarding the key effects of the short distance model for employers, it would appear that constrained car access can be a problem for some employers, although this may be more a reflection on the design detail of Loretto and the French Quarter with their limited car parking arrangements. On the other hand, important benefits include being able to tap into an often excluded labour market of young parents, carers and others requiring more flexible employment arrangements and easy access between home, workplace and local schools or social facilities. These advantages must be weighed against potential constraints including limited space for physical expansion within the neighbourhood setting and more difficult inward access for employees, suppliers and customers.
Although headline work travel figures from this and other research seems to make a convincing case for short distance planning as a way to coerce more sustainable travel behaviour, there remains two areas of considerable uncertainty. Firstly, the role of residential self-selection as a determinant of travel by preference to the neighbourhood environment or a specific mode of travel is not clear. Similar neighbourhoods in Freiburg indicate significant levels of residential self-selection (Hamiduddin, 2015b) which in turn raises a profound question over the wider appeal of this style of planning, or whether it is destined to remain a niche, appealing to a minority with the consequence of only a very limited contribution to CO 2 reduction targets. Secondly, and in relation to the final question of wider social effects for employees living close to the workplace, the research did not show evidence of compensatory travel that would be consistent with travel time budgeting. Indeed, this group indicated that they spent more of their leisure time within their neighbourhood than those not co-located. However, only a limited number of travel indicators were used in this study, and these cannot be used as the basis for generating assumptions about the breadth of lifestyle and livelihood organisation. More detailed research on resident travel patterns is required.
Finally, the City of Short Distances model represented by the modestly sized Loretto and the French Quarter areas provides a relevant planning framework for a wide range of settlement scales and situations. It should be remembered that these mixed-use and low car quarters have been achieved on the periphery of a small city with an otherwise centralised urban structure, and that does not have the high quality light rail transit system that other better known sustainable models such as Freiburg's Vauban or Stockholm's Hammarby
Sjostad have been planned around (Hall, 2014 ). Tübingen's compact city quarters therefore illustrate that it is possible to apply an ambitious planning model to sites that would often otherwise be given to lower density mono-functional housing development. It also provides a relevant and interesting model for smallto-medium sized cities.
